Abstract -The purpose of this article is approximation of BRDF with functions of argument cos(x). The described approach proposes usage of two functions for BRDF approximation. One of them is a cubic polynomial (with argument cos(x)) and the second one is the function, that assures monotonous falling of the function. Usage of this approach leads to considerable reduce of the approximation error and increases accuracy of the object's highlights representation.
I. INTRODUCTION The most complicated and resource-intensive computing at the rendering stage takes place in the shading of 3-D objects, which have voluminosity effect created by color gradation. The color intensity and coordinates are detected for every pixel on the surface in the process of shading. Taking into consideration, that high resolution displays are used for representing realistic images, shading process takes a lot of time. Especially it reveals when illumination models are used, in particular that which represent specular constituent of the color. That's why the question of the increasing shading production in computer graphic systems is very urgent one.
II. EXISTING APPROACHES ANALYSIS AND PROBLEM FORMULATION
The intensity of pixels color according to Phong method is de- Xk is angle between the direction of reflected light and the observer, n is surface brightness coefficient, cosn A is BRDF, represents surface optical properties.
In shading of the surfaces, the most resource-intensive procedure is a computing cosn' y, that is used in Phong and Blinn illumination models [1] . It is to be mentioned, that n varies in diapason from 0 to 1. K. Schlick [2] proposed approximation of the function coSn' y, which is used for computing intensity of the mirror constituent of the color in Phong and Blinn illumination models, with function cos yl(n -n cos y + cos y).
Analysis showed this approach to provide satisfactory quality only of highlight's epicenter representation. Beyond this area discrepancy with results, received according to Blinn illumination model is observed.
Function cosn' y is expanded into Taylor series in method [3] , proposed by R.F.Lion. Instead of the angle A between reflected light and observer, the length of chord between mentioned vectors is used: BRDF' = -n * cos(x)n-I * sin(x) (5) f(x)'= -3. a. COS(X)2 .sin(x)--2 b cos(x) sin(x)-c .sin(x) (6) Equating right parts of terms (5) where q e n It is advisable to store coefficients a and b for all possible values of n in permanent memory unit.
An example of BRDF approximation with cubic polynomial is represented in the figure 1. It is shown at the graphic, that using cubic polynomial for highlights fading area is impossible, 'cause increasing of the specular constituent of light is observed instead of fading.
Modeling has shown that for Vn e [1;2561 => 3(n) < 0.67% ( fig. 2 ).
In comparison with Schlick model of BRDF at this interval relative error is decreased more than in 17 times. It is worth to be men-tioned, that in BRDF approximation the most exacting requirements are set for representation of highlight's epicenter [2] , which occurs above cusp. For other areas it is enough to provide monotonous fading of color intensity, which excludes appearance of artifacts [2, 5] . The requirements to accuracy are not exacting as a rule [6] . In view of CoSn(t) = 0.5, wherefrom cos(t) = '/0.5 it is resulted in:
(a) 2 n n 0.5~)
The gg(x) function is represented on figure 4 , -example of BRDF approximation with couple of functions. The gg(x) function is represented on figure 4 , -example of BRDF approximation with couple of functions. It is to be mentioned, that relative error of function g(x) representing highlights fading area, doesn't exceed 1% if 0.42 < f(x) < 0.5, doesn't exceed 300 if 0.37 < f(x) < 0.42 and is less than IO% if 0.27 < f(x) < 0.37, that is acceptable.
IV. CONCLUSIONS
New BRDF approximation, being proposed in this work, represents highlights on the surface of graphic objects with rather high accuracy, at the same time approximating function operates with cosine of angle between vector of nornal N and middle vector H. In comparison with Schlick BRDF considerable reduction of approximation error is reached both in highlight epicenter and fading area representation.
